Complementary and alternative medicine (CAM) use is widespread despite the controversy over its effectiveness. Although previous reviews have examined the demographics and attitudes of CAM users, there is no existing review on the traits or cognitions which characterise either CAM users or those who believe in CAM effectiveness. The current systematic review set out to address these gaps in the literature by applying a narrative synthesis. A bibliographic search and manual searches were undertaken and key authors were contacted. Twenty-three papers were selected. The trait openness to experience was positively associated with CAM use but not CAM belief. Absorption and various types of coping were also positively associated with CAM use and belief. No other trait was reliably associated with CAM use or belief. Intuitive thinking and ontological confusions were positively associated with belief in CAM effectiveness; intuitive thinking was also positively associated with CAM use. Studies researching cognitions in CAM use/belief were mostly on non-clinical samples, whilst studies on traits and CAM use/belief were mostly on patients. The quality of studies varied but unrepresentative samples, untested outcome measures and simplistic statistical analyses were the most common flaws. Traits and cognition might be important correlates of CAM use and also of faith in CAM.
Introduction
Complementary and alternative medicine (CAM) encompasses treatments outside of conventional healthcare including acupuncture, herbal medicine, homoeopathy, massage and yoga (Zollman & Vickers, 1999) . Although CAM use is widespread (Harris, Cooper, Relton &
Method

Search strategy, information sources and eligibility criteria
Online databases (Medline, embase, HIMC, CAB abstracts international, CINAHL, AMED, PsychINFO), reference lists and key journals were searched and prominent authors were contacted. The search-terms were: ("complementary medicine" or "alternative medicine" or "holistic medicine") and (personality or psychological or cogniti* or trait or "individual differences"). Following de-duplication, 685 titles remained. The inclusion criteria were: published in English between 1947 and 2016; non-expert population; measuring cognitions and/or traits; quantitative studies; the outcome measure was use of CAM or belief in CAM's effectiveness. The exclusion criteria were: not qualified or trainee health professionals, not healthcare providers; not studies on parents who advocate CAM for their children; not studies measuring only beliefs and attitudes which predict CAM use/beliefs; not studies of demographics, transient affect, epidemiology, prevalence or CAM effectiveness; not qualitative studies/reviews. The review was conducted in line with PRISMA guidelines (where appropriate) (see Moher, Liberati, Tetzlaff, Altman & Prisma Group, 2009) .
Study selection and data collection
Two raters independently screened 685 titles against inclusion criteria using PRISMA guidelines (see Figure 1 ), leaving 114 (κ=.8). Following abstract screening and reference list searching, 29 papers remained, inconsistencies between raters were resolved collaboratively by referring to inclusion/exclusion criteria. After full-text screening, six further papers were removed, leaving 23. The summary measures were beta values, odds ratios or simple correlations (r) (see Table 2 ).
Figure 1 near here
Quality appraisal
As most of the selected studies were correlational, risk of bias in individual studies (internal and external validity) was assessed using the NICE Quality appraisal checklist for quantitative studies reporting correlations and associations (NICE, 2006;  see Table 1 ). 
Data synthesis
The review was exploratory not hypothesis-driven, thus narrative analysis was conducted rather than meta-analysis. Studies were categorised according to whether clinical (i.e. participants recruited because of a specific medical diagnosis, see Table 2 ) or non-clinical samples.
Personality traits and cognitions were examined separately. Trustworthiness of the analysis was assessed through discussion between the authors.
Results
Clinical studies: personality variables
Reported relationships were positive unless stated otherwise (study characteristics are in Table   2 ). OtE correlated with CAM use (Hogan, 2006; Lo-Fo-Wong, Ranchor, de Haes, Sprangers & Henselmans, 2012) , but not with CAM beliefs (Hogan, 2006) . In contrast, Olchowska-Kotala (2013) found willingness-to-use CAM correlated negatively with OtE but positively with extraversion and neuroticism. Absorption correlated with using and believing in CAM (Owens, Taylor and Degood, 1999) . (Owens et al., 1999) . CAM use correlated with active coping, seeking social support, humour, planning (Suarez & Reese, 1997; 2000) , sense of coherence (Bonacchi, Fazzi, Toccafondi, Cantore, Mambrini, Muraca, ... & Di Costanzo 2014) , positive reinforcement-based motivations (Sirois, 2008) and resilience -which itself also correlated with CAM beliefs (Hogan, 2006) . Coping with illness emotions was negatively associated with CAM use (Sirois, 2008) .
Clinical studies: cognitions
Olchowska-Kotsala (2013) found that intuitive thinking and rational thinking were both positively related with willingness to use CAM.
Non-clinical studies: personality variables
OtE correlated with CAM use (Honda & Jacobson, 2005; Lombart, 2002; Sirois & Gick, 2002; Won, 2014) and with willingness-to-use CAM (Smith et al., 2008) . OtE correlated with CAM beliefs (in US but not Asian students) in Ho (2012) Spiritual-coping positively predicted willingness-to-use CAM (Smith et al., 2008) .
Two non-clinical studies reported no relationship between locus of control and CAM use (Lombart, 2002; Sirois and Gick, 2002) . One study noted a strong relationship between awareness of one's feelings and willingness-to-use CAM (Smith et al., 2008) .
Non-clinical studies: cognitions
Three studies (Lindeman, 2011; Saher & Lindeman, 2005; Svedholm & Lindeman, 2013) found correlations between intuitive thinking and beliefs about CAM effectiveness. CAM use was associated with intuitive thinking (Wheeler & Hyland, 2008; Won, 2014) and negatively associated with rational thought (Wheeler & Hyland, 2008) .
Additionally, three studies reported relationships between CAM beliefs and ontological confusions, i.e. mistaking the distinctions between physical, biological and mental phenomena such as describing processes (e.g. energy; Chen, 2007) as intentional (Lindeman, 2011; Lindeman & Saher, 2007; Svedholm & Lindeman, 2013) .
Discussion
Intuitive thinking consistently predicted beliefs about CAM effectiveness and to a lesser extent CAM use, irrespective of study quality. Despite the availability of scientific evidence for orthodox medicine, CAM may be attractive because it appeals to emotions (see Verhoef et al., 2005) and does not rely on a broad scientific evidence base, this suits intuitive reasoners, even when they are aware that rational judgement has been overlooked (De Neys, Vartanian & Goel, 2008) . Evidence that CAM believers are also non-rational is inconsistent, illustrating the independence of these two thinking styles (Handley, Newstead & Wright, 2000) . A further cognitive style -ontological confusions -predicted belief in CAM effectiveness (Lindeman, 2011; Lindeman & Saher, 2007; Svedholm & Lindeman, 2012) . This suggests that therapies based on ontologically unfounded principles (e.g. that energy can live or represent emotions), might be endorsed because some people are less able to detect ontological flaws inherent in the therapy.
OtE was related with CAM use although not with CAM beliefs. Thus, the notion that CAM users are more likely to try new and unconventional things is partially supported. No other big-five traits showed reliable relationships with CAM beliefs/use. Absorption was related to both CAM beliefs and CAM use, but only in two studies. Further research on this trait might also attempt to confirm its relationship with intuitive thinking. Coping was also related to CAM use, however definitions of coping varied. Associations between CAM and LoC and affect are ambiguous due to a paucity of studies and variation in quality, methodology and population.
There were no systematic differences between clinical and non-clinical studies regarding traits associated with CAM, however only one high-quality clinical study tested CAM beliefs.
Thinking styles were mainly tested in non-clinical studies and no clinical studies tested ontological confusions -suggesting opportunities for future research.
Conclusions, limitations and future research
Although belief in CAM effectiveness is associated with cognitive bias, studies come 
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